Evaluation and ranking of every author is very crucial as it is widely used to evaluate the performance of the researcher. This article proposes a new method, called Bh-Index, to evaluate the researchers based on the publications and citations. The method is built on h-Index and only the h-core articles are taken into consideration. The method assigns value additions to those articles that receive significantly high citations in comparison to the hIndex of the researcher. It provides a wide range of values for a given h-Index and effective evaluation even for a short period. Use of Bh-Index along with the h-Index gives a powerful tool to evaluate the researchers.
Introduction
There are varied methods used for evaluation of journals and researchers. Journal Impact Factor (JIF) is the most popular and widely used method to evaluate the journals. However, over a period, JIF has been inadvertently used to evaluate the researchers for their performance. This practice is relatively offset by a new method called h-Index that was introduced by Jorge Hirsch [1] . Ranking being in a whole number, ease of calculations and a robust system has enabled the h-Index to become very popular in a short period of time [2] .
h-Index is defined by Hirsch as "a scientist has index h if h of his or her N p papers have at least h citations each and the other (N p -h) papers have ≤ h citations". For example, an author who has 5 or more articles with just 5 of them having at least 5 citations, then the author has an h-Index of 5.
However, on critical evaluation of the h-Index it is found that there are a number of issues with the method [3] [4] [5] [6] . For example, an author who publishes few articles yet receives thousands of citations is poorly ranked in comparison to those authors of relatively more articles with limited number of citations in each of these individual articles.
Alternative methods are being proposed by a number of researchers such as g-Index [7] , hg-Index [8] , A-Index and ARIndex [9, 10] , R-Index [11] e-Index [12] , p-Index [13] , P-Index and C-Index [14] , etc. These methods were put forth based on identification of specific problems with the h-Index. However, they do not fit for extreme or theoretical situations or they lack simplicity in calculation. For the g-Index, in case of the author with less publications but more citations, citations have to be assigned even to non-existing articles [15] . In the case of AIndex, better scientist is punished for having higher h-Index [16] . Indices such as m-quotient and AR-Index are time dependent.
The proposed new index can be used to evaluate researchers of different age groups or work experience. The index can increase on continuity of citations, even after suspension of publications and provides range of values for a given number of articles and citations.
The basis for the Bh-Index is ranking of the researchers in such a way that the value does not fall below the h-Index nor has a phenomenal increase in case of a few well cited articles. Further, the method is designed to allow researchers with few publications, and more citations, be relatively compared with the authors of large number of publications and limited citations.
Method

Bh-Index
A new methodology to evaluate the researcher, called BhIndex, is based on threshold value as criteria for the selection of the articles or what is known as 'h-core articles'. It gives value addition for the articles with very high citations in comparison with threshold value. As a result, author of low hIndex with high level of citations have more impact in comparison to authors of more h-Index with low level of citations.
In h-Index, each of the qualified articles gets exactly one value, irrespective of the citations. In Bh-Index, these qualified articles gets at least one value. Every article can increase its value by 2, 3, 4…. for doubling, quadrupling, eight times… of the citations over the threshold value -the h-Index.
The method is similar to the weighted voting system as followed in some voting systems of European Union and United States of America [17] . The difference between the sizes of the countries/states can be just over 10 times larger than the smallest one. But the peak citations of researchers can be more than 100 times of h-Index is common. Therefore, simple proportional values cannot be applied to the evaluation of researchers. The average value or direct proportional value will result in substantial changes in the ranking of the researchers, if such extreme values are equally considered with other articles. Bh-Index addresses these issues.
The excessive citations of the h-core articles have to be rationally valued so that there is no deficit or excessive gain in the ranking of the researchers who have more than h 2 citations. Considering the extremity in ranking of the researchers, BhIndex provides a judicial method for ranking the researchers. In the Bh-Index, the value addition is measured on the geometric sequence with ratio of two and the h-Index of the author as the first value.
The method can be expressed as citations of every qualified article factored on the geometric sequence of the h-Index with ratio of two, added together, forms the Bh-Index of the author.
Calculation of Bh-Index
As a first step, h-Index is calculated -by ordering citations received by the articles in the descending order. Only those articles in the h-Index, also known as h-core articles, are considered for the calculation of Bh-Index. Making h-Index as the first term, a geometric sequence with ratio of two is derived. The number of citations between the geometric sequences is grouped into mutually exclusive classes.
A class constitutes t n to 2t n -1.
Where n is the factor, t 1 is the first term of factor, t n is the n th term of factor and r is common ratio. Therefore, n th term of the geometric sequence of Bh-Index= (h-Index)*2
Citations of articles falling in the n th class of the n th term are assigned n value. Frequency of the articles in every class is calculated. The factor, n is multiplied with the frequency, f of the class. The total is the Bh-Index of the author.
If h-Index is 8, the geometric sequence will be 8, 16, 32, 64…for the classes constituting citations in the range of 8-15, 16-31, 32-63, 64-127….for the factors 1, 2, 3, 4…. Similarly, if h-Index is 15 the geometric sequence will be 15, 30, 60, 120.for the classes constituting citations in the range of 15-29, 30-59, 60-119, 120-239……for the factors 1, 2, 3, 4….
h-Index remains as base of the Bh-Index. Researchers with fixed h-Index can increase their Bh-Index, if the articles continue to get more citations to reach each of the benchmarks as 2h, 4h, 8h…. Bh-Index necessitates increase in citations of every article for the increase of each h-Index. For every increase in the h-Index, the benchmarks change to 2(h+1), 4(h +1), 8(h+1)….
The citations of every article that reach the benchmarks increase the Bh-Index by one. This enables researchers with given h-Index to show the impact of citations of their articles with reference to that h-Index. If none of the article reaches even the first benchmark, then Bh-Index is equivalent to hIndex. If all the articles meet the first benchmark, the Bh-Index will be 2h, if all the articles meet the second benchmark then Bh-Index will be 3h-Index and so on.
Analysis Evaluation of researchers
An example to calculate the Bh-Index is given in Table 1 . As each of the six articles has six or more citations, h-Index is 6. As a result, the geometric sequence for this case will be 6, 12, 24, 48, 96..… Citation classes will be 6-11, 12-23, 24-47, 48-95…. and factor for the classes will be 1, 2, 3, 4… respectively. The frequency of citations in each of the class is multiplied by the factor of each of the citation class. The values added together give the Bh-Index of 16 . Figure 1 exhibits how a Bh-Index compares with h-Index. There are three graphs each with h-Index of 6 and 12. As citations in Figure 1A and 1D has one as a factor, Bh-Index is same as h-Index. Figure 1B exhibits that the citations are spread over three different classes of factor 1, 2 and 4. As a result, for the h-Index of 6, Bh-Index is 19. In Figure 1E also citations are in the same factors. However, most of the citations are in the lower class. Hence, h-Index of 12 gets Bh-Index of 19.
In Figure 1C , citations of the each article follow the geometric sequence. As a result, author with 6 h-Index gets Bh-Index 21. In Figure 1F , though the factors remain same, number of articles and citations has increased. Therefore, the h-Index of 12 gets Bh-Index of 42. It is also clear that the increase in hIndex necessitates more citations for every factor. Calculation of Bh-Index for the Nobel laureates of 2012 is given in Appendix S1. Bh-Index gives more values for those articles whose citations are equal or cross every benchmark. As increase in the h-Index increases the benchmark, those articles whose citations equaled or crossed the earlier benchmark may need to get more citations to remain in the increased benchmark. Failing to do so will lead to reduction in Bh-Index. This reduction can continue until it equals the h-Index. However, it is unlikely due to the fact that increase in h-Index also necessitates increase in citations of existing articles to certain extent, failing which hIndex remains stagnant. Figure 3 and Table 2 .
Evaluation of researchers over a period of time
In Figure 3A and 3B increase in citations of the researchers resulted in increase of h-Index by one. In Figure 3B , though almost all the articles increased their citations, only five articles have increased their citations to the next level of their respective geometric sequence of the current h-Index. Therefore, Bh-Index increased by five. In Figure 3A , only two articles have increased to the next level of their geometric sequence. Hence, Bh-Index is increased by two.
In Figure 3C , there is an increase of 1863 citations, which is substantially high, in comparison to Figure 3D where citations is increased by 284. Though h-Index increased by three for both the researchers, Bh-Index is increased by two for the former and by seven for the later. This is due to the fact that the geometric sequence of the former starts at 42 while for the later it is 22. As it is clear from the graph, newly added citations in the Figure 3C is concentrated in highly cited articles. There is no clear increase in citations for the poorly cited articles. As the citations are highly skewed, Bh-Index increases by just two values. In Figure 3D every article increased its citations of which citations of seven articles reached the next level. Therefore, Bh-Index increased by seven.
h-Index, A-Index, e-Index, R-Index, g-Index and gh-Index along with the Bh-Index are given in Table 3 . g-Index is not dependent on h-Index and h-core citations and therefore calculated by inclusion of additional citations from the non hcore articles. Other indices are calculated based on h-Index and/or citations. gh-Index is the square root of g and h indices.
A-Index gives high values whenever the h-Index is small. As e-Index is square root of excess citations of the h-core articles, its values can widely vary from zero to infinity. Researchers with more h-core citations have high R-Index. g-Index also follows the same method, based on inclusion of increased number of citations. The Bh-Index on the other hand, measures by evaluating the individual h-core articles, based on its citations. Thus, it gives more appropriate values. citations is equal, the Bh-Index will be low. Author with low hIndex has to have more citations from most of the articles to have high Bh-Index. If no article gets double or more citations than the h-Index, Bh-Index equals the h-Index. This characteristic enables young researcher with few articles having high citations to be compared with the experienced author with more articles. For every increase in h-Index, the author needs to get additional citations from the non h-core articles. The authors may also have to get increase in citations from the lowest cited article(s) that are already included in the h-Index. In case of Bh-Index, for every increase in the h-Index, there has to be increase in citations of almost all the articles. This is essential to retain the Bh-Index, if the h-Index increases, even by one value.
As a result, citations of an article that received n factor become n-1 factor, if the number of citations of the article falls below the factor. Therefore, if the author who fails to increase the citations of all the articles, especially those close to the lower limit of the class, Bh-Index will decrease, marginally, for every increase in h-Index. This may prevent self-citations to boost the h-Index, to certain extent, if both the indices are used to evaluate the researchers.
For example, a researcher has h-Index of 3 with citations as 4, 6 and 12. As per the calculations of geometric sequence 3, 6, 12.…Bh-Index will be 6. Let us assume the researcher's one more article received 4 citations. Hence, the citations are 4, 4, 
Conclusion
Bh-Index provides a comprehensive measurement to evaluate the researcher. It gives a range of values for the citations for the h-core articles. While h-Index evaluates the overall performance by fixing the benchmark for the author, BhIndex evaluates the individual articles of the h-Index, as well as the author, effectively.
For every increase of h-Index, citations of marginal articles of the existing h-core articles may be necessary. In such cases, if the marginal articles fail to increase their citations, h-Index remains stagnant. For every increase of h-Index, Bh-Index demands increase in citations of all the articles. For every article that fails to reach the new benchmark from the existing one, Bh-Index is reduced by one. On the other hand, any article that reaches every additional benchmark increases the Bh-Index by one, irrespective of the increase in h-Index.
More citations from every h-core article increases the BhIndex for reaching every benchmark of the geometric sequence. Bh-Index of author of more publications and h-Index with skewed citations can be equaled by an author with less publications and h-Index, if most of the articles receive high citations.
Further, Bh-Index takes into consideration the citations of every qualified article and ranks accordingly. Similar to h-Index, use of the Bh-Index alone will not show the true picture of the citation behavior of the articles of the researcher. However, if associated with the h-Index it will prove the true characteristics of citations and real impact of the researchers. 
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